446                                     ON  WAVES  PROPAGATED  ALONG
As before, the horizontal motion vanishes at a depth such that
h a2) 2 = '8659.
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We will now examine how far the numerical results are affected when we take into account the finite compressibility of all natural bodies. The ratio of the elastic constants is often stated by means of the number expressing the ratio of lateral contraction to longitudinal extension when a bar of the material is strained by forces applied to its ends. According to a theory now generally discarded, this ratio (a-) would be ^ ; a number which, however, is not far from the truth for a variety of materials, including the principal metals. In the extreme case of incompressibility a is •£-, and there seems to be no theoretical reason why a- should not have any value between this and — 1 *.
The accompanying table will give an idea of the progress of the values of /ca/(/2+#2) as dependent upon A,//^ or upon cr. It will be observed that the value diminishes continuously with A,, in accordance with a general principle f.
X	ff	h~lk"	&<Y(/a+ffa)	W(/2 + .'/a)
oo	4	0	•9127	•9554
M	i	*	•8453	•9194
0	0	i	•7640	•8741
-!M	— i	S	•4746	•C896
As an example of finite compressibility, we will consider further the second case of the table.    From (12), (17),
r = "8475 V(/2 + ffl s = -3933
r' = "7182 (/2 + f
s* = 1547 (/« + ^
Hence, from (27), (28), (29), in correspondence with (30), we have
42a = if {- e~n + -577 3 e-*3} ^ e^x e*w
h?j3 = ig {- e~rz + -5773e-M} e^ e^x ei(Jv                           • ....... (37)
% = -8475 V(/2 + g-} {&~rz - 1-7320 e~sz] e^ e^a e™
* Prof. Lamb, in Ma able paper, seems to regard all negative values of cr as excluded a, priori. But the necessary and sufficient conditions of stability arc merely that the resistance to compression (X+^M) and the resistance to shearing (/j.) should be positive. In the second extreme case of a medium which resists shear, but does not resist compression, X= --3/4, and cr= -I. The velocity of a dilatational wave is then -J. of that of a distortioual plane wave. (Green, Canib. Trans. 1H38.) The general value of a is X/(2X H- 2/t).
f Math, Soc. Proc. June 1873, vol. iv. p. 359 [vol. i. p. 171]. Theory of Sound, t. i. p. 85. Lamb, loc. cit. p. 202.n of air-bubbles) is best don with a rather gentle motion while the bottle is held nearly horizontal. Th proportion of liquids necessary varies with the temperature and with th kind of glass. Flint will require a higher proportion of bisulphide of carbo: than plate-glass. If the transmitted light is too high in the spectrum, ad' more bisulphide of carbon; if too low, more benzole.
